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Potsdam (Dr, Eschenhagen).—First shock at loh. 34m. 44s. 
a.m., amplitude £'; second shock at loh. 36m. 24s., amplitude 
9-10'; third shock (slight) at loh. 41m. 143. ; all three 
registered on the declination curve. 

Wtlhelmshaven (Dr. C. Borgen).—The needles of two in¬ 
struments (declination and Lloyd’s balance) oscillated so 
strongly that the light-point for some time made no impression 
on the paper. Declination : from loh. 37m. 55s. to 

roh. 43m. 25 s - n.m., gap in the curve, oscillations perceptible 
till 10b. 49m. 55s. ; the needle then became steady, but oscilla¬ 
tions were again visible from ioh. 52m. 25s. to ioh. 56m. 253. 
Bifilar: magnet in oscillation from ioh. 38m. 55s. to 

ioh. 44m. 35s. Lloyd's balance: from ioh. 38m. 25s. to 
ioh. 47m. 53s., gap in the curve, then till ioh. 54m. 23s. 
oscillations traceable. 

Utrecht (M. M. Snellen).—The magnetic curves show a dis¬ 
turbance beginning at ioh. 37m. a.m., reaching a maximum at 
ioh. 41m., and followed by a second maximum at ioh. 32m. 46s. 

Parc Saint-Maur (M. Moureaux).—The pulsations are regis¬ 
tered on the magnetic curves at ioh. 40m. a.m. They are 
most marked on the bifilar curve, and much less appreciable on 
the vertical force curve. The declination curve shows a second 
movement seven or eight minutes after the first. The gravity- 
barometer curve indicates a slight depression of the mercury 
at the moment of the principal shock. The two copper bars, 
with bifilar suspension, orientated north-south and east-west, 
were undisturbed by the shock. 1 

Ke~dj (Mr. C. Chree).—There is a very slight movement on 
both the horizontal force and declination curves, from ioh. 41m. 
<0 ioh. 46m., that on the former being the more conspicuous. 
The vertical force curve shows no disturbance. 

In the following table are given the velocities of the earth- 
quake-pulsations obtained from the different records. The 
epoch used in each case is the beginning of the pulsations, and 
the initial time that given by M. Coumbary. 


Place. 

Distance 
from epi- 
centrum in 
km. 

Time- 
interval 
in secs. 

Velocity 
in km. 
per sec. 

Bucharest ... ... ... . 

416 

I3 1 

3-tS 

Nicolaiew . 

707 

156 

4'53 

Pola . .. 

1303 

517 

2-32 

Potsdam . 

1742 

5°4 

3'46 

Wilheimsbaven (Declination) ... 

2097 

595 

3 '52 

1. (Bifilar) . 

>1 

655 

3'20 

,, (Lloyd’s balance) 

2183 

625 

3'36 

Utrecht . 

540 

4-05 

Parc Saint-Maur.. 

2240 

720 

3*n 

Kew .. 

2318 

780 

3'23 


The average velocity of the pulsations of the principal earth¬ 
quake obtained from fhe above ten records is 3^42 i '12 km. 
per sec. 2 A more reliable estimate will probably be obtained 
by omitting the records from Nicolaiew and Utrecht; the 
former because the horizontal pendulum is far more sensitive 
than the magnetographs, and the latter because the time given 
is that of the beginning of the small pulsations. The remaining 
records (of the beginning of the large pulsations) give for the 
average velocity 3'20 ± '07 km. per sec. 

This value agrees very closely with that obtained for the 
pulsations of the Greek earthquake of April 27, 1S94, namely 
3‘2i ± "07 km, per second (Report of the B.A. Earth Tremor 
Committee, 1S94), and also with several values determined by 
Dr. von Rebeur-Paschwitz. It hardly differs, again, from the 
average velocity between Constantinople and Bucharest, showing 
that the pulsations and the vibrations which constitute the shock, 
even if they were independent, travelled at about the same rate. 

There is some doubt as to the identity of the second group of 
pulsations recotded on some of the curves with one another or 

1 It has been inferred, from the steadiness of the copper bars, that the 
movement of the needles is of magnetic and not of mechanical origin (see 
Comptes Rendus t vol. cxix. 1894, pp % 251-252, and Nature, vol. 1 . 1894, 
p. 394X But is not the centre of gravity of the copper bar equidistant from 
the two points of support, and that of the declination needle nearer the south 
support (in order that the needle may rest horizontally)? And, if so, might 
not the movement be of mechanical origin ? (See Geol. Mag. vol. ii. 1885, 
pp. 210-211). 

2 With the initial times as given by the two stopped clocks mentioned by 
Mr. Wrench, the corresponding values of the velocity would be 2*30 and 
3*56 km. per sec. 
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with one of the earthquakes at Constantinople. Those at Wil- 
helmshaven and Utrecht seetn to follow by too long an interval 
to be due to the third shock at ioh. 33m. a.m. G.M.T. It 
is not impossible, however, that the second group at Pola, 
Potsdam, and Parc Saint-Maur may be connected with this 
earthquake. If this be the case, the velocity <•! the pulsations 
to these places would be 3 '28, 479, and 2'99 km. per second, 
respectively, and the average of the three 3 69 km. per second. 

Charles Davison. 

King Edward’s High School, Birmingham. 


Photo-electric Phenomena. 

A short time ago, a report was given in Nature (vol. xlix. 
p. 226) of modern researches respecting the photo-electric dis¬ 
charge of negatively electrified bodies. But no mention was 
made of our investigations on the same subject, although they 
were published in a series of articles, from 1889 to 1894, in 
Wiedemann’s Anna ten and in the Wiener Berichte. As the 
results of these researches seem to be unknown to English 
physicists, we enumerate them here in brief, in the hope that 
they will prove of some interest. 

Well-cleaned plates of aluminium, magnesium, and pure or 
amalgamated zinc are,when negatively electrified,discharged in a 
few seconds by the light of thesun and the cloudless sky. Tbeactive 
rays extend from the blue part of the spectrum to the farthest ultra¬ 
violet, so that the active rays are almost completely absorbed 
by transmission through glass. Hence a well-amalgamated 
ball of zinc connected with Exner’s aluminium-leaf electro¬ 
scope may be used as a photometric apparatus to settle the 
amount of ultra-violet radiation emitted by the sun and the sky 
which reaches the earth’s surface. Measurements of this kind 
were made by us in 1890, during June in Woifenbiittel, and 
during July on the top of the Sonnblick. The discharging 
power of sunlight at a level of 3100 metres (i.e. on the Sonn- 
biick) was found to be twice as great as at a level of 80 metres 
(Woifenbiittel), corresponding to the greater proportion of 
blue and ultra-violet rays. These results are in conformity 
with Langley’s well-known researches on the absorption of the 
blue sunlight by the atmosphere. 

The more electro-positive a metal is, the larger the wave¬ 
length of light capable of producing a photo-electric discharge. 
Photo-electric cells of high sensibility were therefore made by 
using cathodes of metallic sodium, potassium, and rubidium, 
arranged in a glass bulb, and dipping in an atmosphere of 
rarefied hydrogen. The leakage of negative electricity from a 
sodium or potassium surface is produced even by the light of a 
candle at six or seven metres distance from the ceil, and 
rubidium-cells are sensible to the weak light sent out from a 
red-hot glass-rod. 

The photoelectric discharge by the action of ordinary day¬ 
light is also shown in a clear way by some non-metallic bodies, 
e.g. by the phosphorescent combinations of calcium with 
sulphur, and by the dark-coloured kinds of fluorite. Other 
minerals show traces of the same phenomenon. It is, there¬ 
fore, probable that the sunlight and the daylight cause the 
negative electricity of the earth’s surface to be partly dissipated 
into the air. If this theory were correcr, it would give a 
foundation to the explanation of the daily and yearly variation 
of atmospheric electricity. For three years we have together 
made measurements respecting the ultra-violet radiation of 
the sun and the amount of atmospheric potential at the same 
time, and the results agree with this supposition. 

By using the liquid alloy of potassium and sodium, which, 
in an atmosphere of rarefied hydrogen, shows a reflecting 
surface, we are able to study the influence of polarised light 
upon the photo electric discharge. The maximum intensity of 
the photo-electric current is observed when the plane of polarisa¬ 
tion is perpendicular to that of incidence. 

The photo-electric discharge is sensitive to exterior magnetic 
influences in a similar way to the luminous dricharge in a 
Geissler’s tube. In a strong magnetic field it almost entirely 
ceases. 

Electrical vibrations set up by the Hertz vibrator pass through 
a Geissier tube provided with an alkaline metal electrode far 
easier in daylight than in darkness. With a sensitive arrange¬ 
ment the weakest traces of light are sufficient to start the 
luminous discharge. 

In one case the disruptive electrical discharge ceases when 
light is applied. If the sparks of an influence machine are 
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allowed to pass between a brass ball as anode, and the cleaned 
surface of an amalgamated zinc disc as cathode, they disappear 
in the presence of magnesium light. And if the distance 
between ball and plate be enlarged, the magnesium light will 
also hinder the formation of positive electrical brushes. 

[ Cj. Wiedemann’s Annalen, Bd. 38, p. 40; 38, p. 497; 
39, p- 332; 41. P- 1615 4«» P- ; 42, p. 564; 43, p. 225 ; 
44, p. 722; 46, p. 281 ; 48, p. 625 ; 32, p. 433; and Wiener 
Berichte, Bd. 101, p. 703. March 1892.] 

J. Elster. 

WolfenbUttel, August 12. H. Geitel. 


A Remarkable Meteor. 

On the evening of August 26 (Sunday) I saw what was to 
me an unprecedented sight: a brilliant and curious “ meteor ” 
fell near Gloucester. Starting from a point a little to the west 
of K “ Draco,” at loh. 19m., falling in the direction shown in 
Fig. 1, through about an angle of 40° ; when it reached point x, 
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westward of it. I should like to know if any of yoar readers 
have seen a similar phenomenon, or if it is of common occur¬ 
rence. John W. Earle. 

Gloucester, August 27. 


A New Rhynchobdellid. 

It seems hard to believe that a leech, common and abundant 
and possessing a chitinous dorsal scute, should have hilherto 
escaped notice. But Jackson, in his edition of the “ Forms of 
Animal Life,” does not refer to such a structure, nor does Lang, 
and I do not find notice of it in more recent literature. In the 
hope that I am not adding a needless synonym, I give a short 
description of the animal, of which a detailed account is in 
preparation. 

{Glossipkonia?)sculifera, n. sp. Sub-cartilaginous, semi-trans¬ 
parent, greenish grey above, paler beneath ; obscurely striated 
above, with a row of dark spots on either side of the middle 
line. Body widest about 40th annulus, tapering thence abruptly 
to the disc and gradually to the head, which is narrowest, and 
not marked off from the succeeding annuli. Annuli 64, ganglia 
22. Length in full extension about 1 inch, at rest 3-8ths 
of an inch. Eyes two in centre of head. Genital apertures 
behind 21st and 23rd annuli. The 9th annulus is broader than 
its neighbours, and carries on the hinder part of its richly 
glandular dorsum a chitinous plate slightly elongated trans¬ 
versely, covering about an eighth of the width of the annulus ; in. 
young specimens the margins are overlapped by the integu¬ 
ment, Anus dorsal. 

This species is meanwhile referred to Glossiphonia, to which 
it bears a general resemblance. JOHN Young. 

Glasgow University, August 28. 
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Fig. 1. 

it appeared to melt, and its path from x to Y was marked by a 
most brilliant stream oflight, equalling in intensity a magnesium 
flame. 

This luminous streak from X to Y remained stationary and 
brilliant for nearly two minutes; then the lower extremity 
gradually curled around, forming the letter J, as shown in Fig. 2 ; 
the ends gradually converged until they met, forming a somewhat 
irregular band, and travelling in the path indicated by the arrow 
in Fig. 2. 

As it traversed the heavens it seemed like a phosphores -ent or 
nebulous cloud, finally assuming the shape shown in Fig. 2 ; 
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between K and A “Draco,” then gradually becoming fainter 
and fainter, until at ioh. 41m. (just twenty-two minutes after 
the “ meteor ” fell) it became invisible, at a point as much to the 
eastward of K “ Draco ” as the “ meteor ” had started from the 


The Bleaching of Beeswax. 

Can any of your correspondents inform me how to bleach 
beeswax chemically, satisfactorily, and at a moderate cost? 
August 28. J. 8. D. 


SUNSHINE AND IVATER-MICROBES. 
r rHE bactericidal action of light is perhaps of most 
J- general hygienic significance in connection with the 
fate of micro-organisms in water, and there is ample 
field open for investigation in this direction, which so far 
has been but little explored. It is, therefore, with 
especial interest that we note Prof. Buchner’s important 
contribution to this subject in the Archiv fiir Hygiene. 
The title of the paper (“ Ueber den Einfluss des Lichtes 
auf Bacterien und fiber die Selbstreinigung der Fliisse”) 
already indicates that the practical aspect of the question 
has been considered, and indeed several experiments 
have been planned and carried out with the object of 
ascertaining what is the part played by sunshine in the 
alleged bacterial purification which takes place in river- 
water during its flow. 

In the first series of experiments samples of boiled tap- 
water were inoculated with three drops of broth-cultures of 
the typhoid bacillus, B. colt communis and B. pyocyaneus 
respectively. The typhoid bacilli, even in diffused day¬ 
light, were reduced in numbers from 740o perc.c. to start 
with, to 5000 at the end of one day, whilst on the second 
day none whatever were found. The B. coli communis 
sample had only 220 left on the third day, out of 22,600 at 
the commencement of the experiment, and was sterile on 
the fourth day ; the B. pyocyaneus was, however, hardly 
affected at all during four days’ exposure to diffused light. 

The direct rays of the sun, however, were far more 
destructive. Thus about 30 c.c. of a sample of typhoid- 
infected water, placed in glass dishes and exposed to sun¬ 
shine, contained no typhoid organisms at the end of 
six hours, and similar results were obtained with the 
B. pyocyaneus. 

In all these experiments the perfectly admissible objec¬ 
tion could be urged that the diminution in the numbers 
present might, at any rate in part, be attributed to a pro¬ 
cess of starvation in consequence of the absence of food- 
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